Highlight:
The Nutt.) arises from the aggressive nature of this generally unpalatable species and its tendency to become reestablished in certain years following eradication treatment (Pechanec, 1945; Mueggler, 1956; Daubenmire, 1970,) . Earlier work on germination showed lack of agreement in the results (Shepherd, 1937; Goodwin, 1956; Payne, 1957; Weldon et al., 1959; Beetle, 1960) , which may be due to differences in seed germinability among individual plants or to failure to identify the subspecies (Beetle, 1960; Winward, 1970) .
The purpose of this study was to determine variation in seed germinability among individual plants and subspecies, and to determine whether germinability is affected by either constant temperatures or alternating temperatures within a broad range. Because overwintering in nature may affect germination, imbibed seeds were exposed also to various durations of cold storage (stratification) before being germinated at higher Beetle (Wyoming big sagebrush), as described by Winward (1970) . All collections were made within 10 miles of Dubois, Idaho. Subspecies wyomingensis and tridentata were found at lower elevations-wyomingensis on the drier sites and tridentata on the more mesic sites. The subspecies vaseyana was found at a higher elevation and in a zone of higher precipitation.
The inflorescences were air-dried, placed in screw-lid jars, and stored in a coldroom.
In February, 1972, seeds were separated from the chaff and were germinated in g-cm petri dishes on double layers of filter paper wetted with 3 ml of distilled water. There were 50 seeds per dish and two dishes per treatment for each of 30 individual plant collections. Sets of six dishes, each with a blank dish (no seeds) on top, were stacked in metal cans covered by transparent, snap-on lids. The cans were placed in controlledtemperature cabinets having cool white fluorescent lamps (1100 lumens/m2 at bench level). The positions of the dishes in each can were systematically changed while inspecting for germinated seeds, which was done daily for the first 10 days and every third day thereafter to the 30th day, at which time the experiments were terminated.
Rates of germination were expressed as days required to reach onehalf of the final percentage of,seeds that germinated.
Seeds were exposed to either a constant temperature or alternating temperatures in the range 30' to 2°C. The higher temperature of an alternation was applied for 8 hours daily, e.g., 20°C (8 hours)/lO'C (16 hours), and this higher temperature coincided with an &hour photoperiod.
Seeds under constant temperature were exposed to an &hour photoperiod.
For the stratification treatment, dishes with seeds were stacked in cans equipped with opaque lids and held in a coldroom (1" to 3'C) for 10, 30, 50, and 100 days, when ungerminated seeds were transferred to fresh dishes at 20°-10°C for germination.
Seeds stratified for 50 days were also germinated at 30°-20°C and loo-2Oc.
Visible root growth was the criterion for germination. 
Germination after Stratification
A small percentage of seed germinated during stratification.
By the 50th day, germination averaged 7%, l%, and 3% for triden tata, vaseyana, and wyorningensis, respectively; corresponding maxima for individual collections were 22%, 5%, and 15%.
Stratification for 30 to 50 days before germinating at a temperature alternating between 20" and 10°C had a significant promotive effect only in vaseyana (Table  2) . A loo-day stratification had no further promotive effect. All collections of vaseyana showed improved germination after stratification, as did five collections of tridentata and three collections of wyorningensis. Other collections of the latter two subspecies showed either no effect or a decline in germination because seeds became infected with bacteria and mold.
Other sets of seeds that had been stratified for 50 days were transferred to temperature alternations of 30" and 20°C and 10" and 2°C; the resulting germination was compared to that of unstratified seeds at the same temperatures.
Again, results showed significantly higher germination of stratified compared to unstratified seeds only in subspecies vaseyana. As with unstratified seeds (Table l) , there was no optimum temperature among those tested (30"-2O"C, 20°-10°C, lo"-2°C) for the germination of stratified seeds of the individual subspecies.
Rate of Germination
Rate of germination of unstratified seeds varied with temperature.
In tridentata 2 to 3 days were required at all temperatures except 10°C and lo"-2°C to reach one-half of the final percentage; 4 days were required at 10°C and 8 days at lo"-2°C. Germination in wyomingensis was slower and more variable, requiring 3 to 6 days at all temperatures tested except 13 days at lo"-2°C. Rates in vaseyana were slowest and showed the greatest sensitivity to the temperature of the photoperiod, the rates varying from 6 to 8 days at a photoperiod temperature of 3O"C, 8 to 15 days at 2O"C, and 15 to 18 days at 10°C. Stratification markedly increased the rate of germination.
In tridentata and wyomingensis, half-times declined from 1 to 2 days after 10 days stratification and to less than 1 day after the 50-day treatment.
Similarly, in vaseyana, the half-times declined from 3 to 5 days to less than 1 day.
Discussion
Sagebrush seeds germinate within a broad range of temperatures (Table 1) . Beetle (1960) states that seeds are dispersed too late in the fall to germinate before winter. Results of our tests indicate that some germination would occur at prevailing fall temperatures. Transitory soil water in the surface layer may be a limiting factor when the slow germination of unstratified seeds is cbnsidered, particularly at lower temperature alternations such as lo"-2°C.
Results indicate that vaseyana seeds, and seeds from some plants of the other two subspecies, would benefit from the natural stratification of the winter season. A rapid and more complete germination occurring in late spring after snowmelt when soil water is optimal would insure a large crop of seedlings that could better survive the hazards of the first growing season.
The nonsignificant differences in germination percentages of stratified seeds at Ecologically, the higher germination in vaseyana that occurs only after stratification may indicate an adaptive response to its habitat, where snow cover averages 3 months, compared to the habitats of the other subspecies, which average 1 month of snow cover. The significant differences in the germination response of vaseyana at both higher temperatures (Table 1) and following stratification (Table 2 ) also provide a physiological basis to support the differentiation of this subspecies by Beetle (1960) 
